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(57) Abstract: A batch-type method of synthesizing a cell-free protein which is characterized by comprising, in a means of a reaction 
for synthesizing a cell-free protein, (1) bringing a synthetic reaction solution (a reaction phase) containing a biological extract into 
contact directly with a substrate and an energy source supplying solution (a supplying phase) without separating by a semi-permeable 
membrane, thus continuously supplying the substrate and the energy source molecules of the supplying phase into the reaction phase 
by free diffusion via the contact interface and, at the same time, taking off the by-products formed in the reaction phase into the 
supplying phase to thereby prolong the reaction time, and thus elevating the reaction efficiency; (2) pre-incubating (pre-heating) 
a reaction solution, containing a wheat germ extract, then diluting the synthesis reaction solution by adding a diluent solution to 
thereby prolong the synthetic reaction time, and thus elevating the synthesis efficiency; (3) re-supplying a substrate required in the 
synthesis of the protein (amino acid, ATP, GTP, creatine phosphate, etc.) and an energy source to the reaction mixture with the use 
of a gel filtration column or a semi-permeable membrane after ceasing the synthesis reaction and, at the same time, discontinuously 
taking off the by-products formed by the reaction to thereby elevate the efficiency of the reaction. 
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{CfcoTSJCS^i^^^^SS^^rSJS^I^^iiifeSrt, (2) a A 

^BB^tttts^^-^tfS^^^^^^-r y a ^ - i/ a y tfcf tcti? 

ii:^J^^)^Sri^feS-i:> (3) '< y f- ^ ft i£ lc *5 Vn T , 

life K: & fc T 5 / ATP, GTPJJiU 5 ^ W7f U yi^0S 

Sfcit;x^/w^-i^sf I&t5 £ b# , s is x* ± c fc S'J dfc fife #i 
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mmm 

xmrn^B^^-t^^cohmw^nx^^o 
mm^xmm^<mnir^^>^^m^m&m^^^xno^mhhx, - 

^44«#:*6ilHU £©«ltfl«fc:»3R«f3U SRi:&57^^ 

—Ms &m-f*>^ mwwL, &v ( iz^(Dffc(D^mm^%mz.xmwi i gP : ix# 

X^% (#1¥6 - 9 8 7 9 0 s #!W6 - 2 2 5 7 8 3. fif 7 - 194, 
25 9-291, 7-147992) 0 
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^m^m-r^tzisb, zti^x^cDmrnm^iy^^AcD^m^^tix^tzo b 

&m fox^fefttztbizt? m&mmm m&<, $ 
(omit, j&m>\imm*mmmiz£^T^}ti^B%mMi&o!pmx& e> N HMa<m^ 

mmz (2) nm^xxi-mmmmm^m^tzmm^mxiiz^ti^mm-t 

§ itt^ IM^ bt ^ § (WO 0 0/6 8 4 1 2-^?g) (W 

O01X2726 0^m) o 

pir in, A., et a 1 ( 1 9 9 3) Methods in Enzym 
ology, 2 17, 1 2 3 - 1 4 2) &mm\s1t%<D*mf ZZ. o 

20 tefrx%, m^^Mmmtmmmm^m^m^ibmm^rcisbfim^nx^^o b 
m^zMmm^Mffimmm%mmisX^mxft5mm&mmm#>^ 
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5 mmomm 

jt^fc:^«&-r Settle, SiSffl-e^ i;fci^tiS»l»t 5 i 1 1 J; ^ 
& BJ3 (D 15 H fc^ £ fi % o 
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5 

mz&z>yv—>Myt#>^?M (gfp) sm&m-ro E12© (a) i±#>n 
zn&mm, mmitj >a >mm-e&% 0 ta^©^^ (o — ox 

j&£jqzng7mm (□ □ ©;*;). 5 mm (□ □ ©*), £fcf±3mm (□ 

DT'ilfco 1212© (B) fcmj^tJ©^— h 7^t^7 AT-afe^o 
20 aCi5S?t KDlfl/^^- If (DHFR) M^to 0 3© (A) fcfc* 
7^5$ (O O) ^□g7mm©M^^^MV^fe^^£i5c^^ s f^^•^ (M^) 

ti^>hi±, mmcDmmmmmmm ?)t*iifco in 3© (b) a^T^- yj >; 
25 t > h m& b fc^r^tJ© sds-^'J^'J;i/7U* ^S^cifrHl-e 

0 414, ^M®wm^^fflv>feifefc^^^^^^:^«^>^^H^^^{3 
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ASGFPM^to 13 4 © (A) W^R-£-J&£ 14 C-n-f is>WL\)?k 
friz. J; D«iJ^bfe^*-?!fe^o y^-jS; (O O) J:Pi7mm©SjfS 

^fl^ffl^fcifem^^^y^^ (fiji^^;) fc«fca* wi^K^&^-r (■— 
— ■)o □ — y w< * s^^^t: «fc a * * 5^ 

10 EI6(^ ^tt©^^^^^ FpEUl©M§^to 

^MJ^MS^bfcS finises- £-z>T. t^©SI43iVx^;^-^?§H 
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m%j&&^ <■&%><> tot, SliSfflfc^a^ffi©iiJi^««J±;ttWffl©#li 

5 A«#M/b s R^Tag)-z>T^©ifiS^7 mmO®^ 1 : 4fr£> 1 : 8Mb<, 
1 : 5^&tffSlK 

i*x KIR (Madin K. et a 1 . , P r o c . Natl. Acad. Sc 
i.USA(2000), 97, 5 5 9 - 5 6 4) (WO 0 0/6 8 4 1 2-f^fg) 

^Si®4 8 2 0 0A 2 6 0 nm units/ml)^ «©i 

5 C 1 , OOOunits/ml U tf?* ^ 1/ t?Pl^f!l (R 

NAsin) s 30mM H E P E S - K 0 H ( p H 7 . 6 X 9 5 mM if* 
20 U^A, 2. 6 5mM M^^^A, 2. 8 5 mM m^l/^F-iK 
0. 5mg/ml ^ l/^^->^r^— fe»\ 1. 2mM 7r^ X >>H'J >i (A 
TP). 0. 2 5mM ; */ >H U >^ ( G T P X 1 6 mM 9UT?->V 

>m> 0. 3 8 0mM X^;i/^^> s 2 0SS©L®7^i(#0. 3mM) s 
0. 05% NP-40. 6 0 0//g/ml mRNA)fr^§c MS« 
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5 T-§^o ^tttBtJt bt^ll^ffl^§i:ti^ gfcfg (Pratt, J. M., 
Transcription and Trans lat ion(l 9 8 4), 1 
79-209, Hames, B. D. &Higgins, S. J., eds, IR 
L Press, Oxford) iif CriSbfe«itBH^l\ mfi& 

10 %±<&M(D 5 0 ^(DJio^mm&CDmm C5 7mM HEPES-K 

OH ( p H 8 . 2) s 75 mM M*>J>>A, 3 6mM g^^TV^-^A, 1 
6mM SiY^i")Aa.7mM h-JK0.3U/ml ;t 

-f;i/^~ h^^— te\ 0. 17mg/ml *J3§Mt RNAyI^u 3 4mg/m 
1 L- 5 -:7*;i^;v- 5 , 6, 7, 8 t FD7t U v9T$/y h\ 

15 6. 7^g/ml7*7X^ Mie<Jlfe^§3-FK 3 3^g/ml T7 R 
NA*"'J^7-^ 1. 2mM ATP, #0. 8 5mM©GTP^itFUTP 
^J^CTP, 5 6mM 7 2r7 7 J — JV KJl t£ 2 0|1IS©LMT^ 

7 & (=§■(). 2mM);i fr£fc5te^HJ&^£§SSgU SfmRNA§^bfe 

»^ ±fB©<fc-5 tte^MiiS^T^-rmRNA^^bfe^^s SMS^EJfc* 

±fB^Kjfo}§M*©:7°^;* 3- F F) N T 7 RNA*°^7 

— -t?, UTP. :fcJ;£>*C TP©^^l9 t: N S'J^g#:£r$n©#& (Gurevic 
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h, V. V., (1996) Methods in Enzymology, 2 7 
5 , 383-397) XMM bfc Bl^Stfe^ n— KtSmRNA^SUPiL^ 
ffllRMJ® fcS* b fc^CD^SJiS** * ISM L X £ «fc ^ o 
$ h fc, ±!3®MSJSSt >f y s> h -;k t/ U h — «fc fc f± 7 

^ #t^5f@ cd 2 *s © msmm. % mm -r £ ^ t £ ik zynv m&w&M o s & 

®x ATP. GTP, ? UT?->V >Ms ^i^V/^IMfiJfetifcl**' 

tr±fa^>^^K^SJ(&«[*SJfefflfcffifflLfci:SJ±^ 30 mM HEPES 
-KOH(pH7. 6), 9 5mM ftSAU^A, 2. 6 5 mM SftT^J/ 
^A. 2.8 5mM W^l/'f h-JK 1.2mM ATP, 0 . 2 5 mM G 
TPs 1 6 mM PUT?- 0. 3 8 0mM ^ i? > :fe J;^ 2 0 

15 IiOLl7^S (#0. 3mM) (DMl&fr £ & 3 # § o * 

ii«5 7mM HEP E S-KOH (pH 8 . 2 ), 7 5mM ifA'J^A, 
3 6mM f^g^V^r^A, 1 6 mM W?Wt'*?*5'&^ 1. 7 mM 
tXl/^ h-;K 34mg/ml L - 5 - 7 ^ ;V- 5 , 6, 7, 8-^h 
20 7tFD7t'J'^7^>n\ 1. 2mM ATP. 0. 8 5 mM GTP*<t 

tfUT P*5 <fct>*c tp, 5 6mM 7tx7tiy-;n;;n;>i, 2 0 338© 

LI7^S (#0. 2mM) ©§l)$fr £ & £#M&»*&teJBT * £ o 

25 £ffll>fci:#y:2 0°C7>£> 3 0°C, £F£b< t±2 6°CX& ^ T^MMJfimtJ^ffl 
^fc££fci:3 O'Cfrb 3 7°C, $f$b<»3 0°C-£&So 
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«g N 4i^x^;i/^-i, fclitiirsy^ ATP, GTP, ^i/T 

bfcttJB*Zf-&J*SJfe*fT-5o # W^ff-£-J$RJfo©S?t?Sfiy:. nA^JE^Mffi 
#j£J^fc£#y:2 0°C*»& 3 0 °C. b < fcfc 2 6°CX&%> 0 Bllfl^fli^ > 
^ * n t± — AS fc <£«fiT- ii Sr^tt ASffiT t* 3 £ i: #fcJ tiX ^ * © T% tb £ 

25 Sj&ffJh&osjfaSift £ ^> 6 & £ 5 a * fcfc^ JSflg ^ffli^T # y )*\?7 M&f& fc 

i^S^SS^x^il/^-E flUfcfT^^ ATP. G TP. 



WO 02/24939 PCT/JPOl/07356 

10 

"C&tK iffiCSp i r i n 5>©^^«|ffl|S^ >7^R^^^^^^^ 0 

Jhbfc«CHJ®«©»ft* 0°C~4°ClcfST^-&i> ^htJ;D^>^^i^M 
$U mX.&T$SWts ATP, GTP*«tV^k7 , 5 L >';>K^&^tP»»[T¥ 

±f3^;i/ SfflSRfls iUot g!l£j?S$> Ji-fe 77?9 ^ + 1:^^ *K Ja^ 

M^^^y^, ATP, GT?^t7UT^>i)>Mm%^$5&'m&&XF^^ ) \ / 
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±m iz ?)\/ 5 s & & »f & * *j jb l t > t * > ^ * ^ & 

M&T^ys^ atp, gt ixT^> u >^©*M^^^;i/^— m&n 

its ^(DMm^y^mmm^y^^m^^mh^m^y). i«^>;^ 
10 ^"y^^h^M^ty^^t^m^^-a-r^iibT*) mwizmu 

^cDfc^*©Ay5f-&£i£^# >^i^R^^*s|&©{z:|^±b^ Spi 

15 r i n % iz & ^Tm±g ntz^mm&mmT zmm^mmm? > m&j&m 

(Spir in, A., et a 1 ., ( 1 9 9 3)Methods in Enz 
ymology, 2 1 7, 1 2 3 - 1 4 23 £ffi^M±CD&®Z%^-f%MMM& 

mmm 1 

25 ^^mmm^y ^^iz x\) zi A^m^mmm^m^x ^ >^^m-^^mmv 

3A»ifti*t Ii[Madin K. et al., Proc.Nat 
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l.Acad. Sci. USA (2000), 9 7, 5 5 9 - 5 6 4) (WO00 

/6 8 4 i 2^&m izmm^titc^m^m^rmrzo 

A©-&fifc&fT-5fcafrfc: N II^iibfeHffltt©$)§77X5 FpEUl (06) 
5 (WO 0 1/2 7 2 6 O-^&SB) &fiJ/Bbfco Bl$CD* W^R&n— F"T^?t 
fe?hbttt^7^0^iJ->^^W^I (GFP) (gf pitf^?) 

dUIT-tOif bTIfitiS^U ^ti^filtbtfSCiDmRNA^Ml 

10 *«tAMV- QIB?!J£> 3 ' Kfi*©5 0 0^*£^bTV^ o 

±IBAMV- QIB^J^{*. 7/V77;i/77W^^^;i/XmRNA ( AM V — 
mRNA) CD 5' 3fcSg U — V— £ ? ^ -f * mR N A (TMV 

-mRNA) ©5' jfcWQmm£%nMKLi&'&Li£mMmm%^'5 (woo 1/ 
2726 o-^&fg)o ztit>mmmmm<Dmufc& ^ RNA©^^* s ti^^ti. 

15 ^©ISSiCmRNA^ffl^^^illl^^^^I^ij^^t^o 

5' «t CAP^^I-^mRNA^^V^T^^ Tf3|WI1t0^^f# 5) tlfco 

3A^EfitBi^^i0 4 8%§ (ISiis 2 0 0A 2 6 0 nm un 
its /m 1 ) ^"tf s &(D J; a &l«jg<£>ri£J$ CI, OOOunits /m 1 <J 

(RNAs in) (TAKARAItSK 3 0 mM HEP 
20 ES-KOH(pH7.6), 95 mM Bt^fctf^A. 2. 6 5 mM Sg7^ 
^><>A, 2. 8 5mM S> 1/ h — ;W 0. 5mg/ml ^7UT^-> 

3rj—&, 1. 2mM 7rV^>H'J>f (ATPX 0. 2 5 mM *f~7 J *y 
>H'J>t (GTP), 16mM ^l/T^>U>^s 0. 3 8 0 mM 

2 01I®Ll7Ui(#0. 3mM), 0. 05% NP-40, 60 
25 0//g/ml mRNA) fr$>&3# W^«^SJSM£§SSbfco # 

K^«©«iJ^^^f JifB^>^^H^S«lml^^LTs 14 C 

- n > (30 0mCi /mm o 1 ) £ 4 ^ C i « b [Proc. Nat 
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l.Acad. Sci. USA (2000), 9 7, 559-564 Do 

Z<D&>^?M-&l$%.Jfoffl.%:, Pg 7 mm, 5 mm, £ 3 mmCD£lS§f 
(^ti^tl, ^^^D^-f^-riz-h, 1. 5mLgi©» :fcJ;tN"0. 
2mL^i©Mif) f-#D;L, ^©±i3 5fg^»©#t^§^ C3 OmM HEP 
5 ES-KOH (pH7. 6), 95 mM ft^U^A^ 2. 6 5 mM g^STx^ 
^>»^A, 2. 8 5mM *mr* 4 h — ;K 1. 2mM ATP, 0. 25 
mM GTP, 16mM ^l/T^>U>it N 0. 3 8 0 mM ^.^;i/^^>*5 
Xn2 011®Li7^i (0 . 3 mM)) §#H^SL^^ l^J; 5 £8§h&» £M 
U #B^fTr\ 2 6°CT*3, 6, 9 , & 1 7 PfPeU >3^^— > a > bT 

Y. et a 1 ., ( 1 9 9 2) J.Biotech., 25, 2 2 1 - 2 3 0) (P 
roc. Natl. Acad. Sci. USA (2000) 97, 559-56 
15 4 }o m$k&m2(D (A) :fe«fclf|8 2CD (B) fc^bfco 

fc:feV>^ mRNA, 3A»ifll^ £ «fctf£ tlb V^JSt&J&E 

20 m2co (A) fr£>HJ!£fr&cfc5 i-s fi£*©^y?-5£ (O O) "CttSJiSHii& 

Y. et a 1 ., (199 2) J. Biotech., 25, 2 2 1 - 2 3 0)(P 
roc. Natl. Acad. Sci. USA (2000) 97, 559-56 
4} gtbTV^o 
25 Pg7mm©£g§H (J^M©®^ 0 . 3 8 5 cm 2 ) &MV»fcSJI 

□) --CfckEJSBMi&l 7^CSotfeMH^ilLs * 

©i^ay^*©;^^© 9{§j^±t^b}feo ^^c^-rxcsj&asiisss 
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Rj&mtB 9 mmmz&tfz-etimjmt, a& i mm® %.jfo^m%m^tz t ttt 
tuts um5mm(D5immm mm<Dmmi±o . 1 9 6 cm 2 ) — 

□ ) -C&9 1 % N tfePS3mm©ra^ (#S©fflf{iO. 0 7 1cm 2 ) Oh 

&j$ £tmj3£:»©f^{;ro^Ts 02® (A) (3^ b 1 4 C - D >m D 
io Tfeofce El 2© (B) ttMilA"y^(iii^i:g^bt^§ 0 

£©;fr$£fc::i3^-t\ TIB###0 1 fc^bfcte^ • SIR— #3i*W1*St 
^ST% mR N A b fet fc^ 31 ^^^^^^flf 
15 ^^Mijfc^Mjfo^©!!^ # 

HJfE^iJ 2 

y W< * R-&dfc:£$S<Z>— 00 h bT, 1 T!iSM b fc n 
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S©$!l^y:fl3®$l 1 fclTOfcfirt^ ^©^§IH2©(A) (■ ■ ) #«J;tfig 

2 (D ( B ) fc^bfco 

^ (o — o) hkmvx, ^^y^ftrmmm#>^?w&m*ft j 5£, s 
fomm 6 s§ n§ * r* i± m nm iz^r^ tmm b & ( ■ — ■ ) 0 

^feE120 (B) fc^bfc^-— b^^^-^^y ^ — (i, HI2© (A) fc^bfe 
1 4 C - a >]& r> <fc § * W< * £ tifc^ifc 

10 ^^^t^-r^^OTrfeofeo 

15 M^T^T% mRNA^^^MJi&^T^bfef^Cs §1 5 
25 
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P^Wt^^Ilfi^C^t PumWLUjr?*— M (DHFR) 
mRNAA s DHFR§3- Ft^mRN A"£&£ H tSkft&mtl&M 1 hmmo 

^— 7 'J'J7>h ( C B B ) iz £%m&-efi -?fcCEndo,Y.et a 

10 1., (1992) J. Biotech., 2 5, 2 2 1 - 2 3 0) (P r o c. N 
atl. Acad. Sci. USA (2000) 97, 559-564 

m3© (a) t^b^^t. DHFRMt^^t*), &m&m^y^m 
mm^y^^m^m^m m — ■) <D^mm.^mm^M(D^^9-m (o — 

15 ^^SjI&©BtP^^^^mtJS©^if^ CEI 3© (BX ^WiDHFRCD 

^v^>— :/ y y t> h//i/- izj:§^7^> F£^Tn &EI3© (A) i-^-r^ 

**^C5^t5 % COT &o fee l^&D H F R©n> Ff^ilj^MlJ^ 8^ 
11D0. 9mg©DHFR^t^fcCJ:^JB|bfeo 

20 

£^ :*fliW»ffi^£^fflbT§Mbfco 
25 »iffi«IM(Pratt, J. M., Transcription a 
nd Translation(1984), 1 7 9 -2 0 9, Hames, B. 
D. &Higgins, S. J., eds, IRL Press, Oxford) 
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5 ^M^S^^fofeo 

IDt>. 57mM HE P E S-KOH (pH 8 . 2), 7 5 mM M#>;^A N 
3 6mM !^^^>^&-r>A N 1 6mM H^^^><>A, 1. 7mM V^- 
^ U-f h — ;w 0 . 3 U/m 1 /H;K-h^t-fe\0.17mg/ml ;*c 

10 MStRNA^IM. 34mg/ml L - 5 7 ^ )]/- 5 , 6, 7, 8 -=r h 
7tFn7t'J^^7i/^K 6. 7 jul g/m7*7 ^ 5. F ( G F P?H£^£ :3 — 
F), 33/ig/ml T7 R N A*° U p< ^ ~- £\ 1. 2 mM ATP, 0. 8 
5mM GTP^ir/UTP^ilFCTP, 5 6 mM 7 7 yf*. J — ;i/ tVl/ 
tr>^. 2 0Ii©Li7^;i (#0. 2mM) fr^ft&*MMMJ§£#>^ 

15 7W&)$£i)fom%mmL, 3 0°C-£9 O^H^ >^:x^— ^3>LTmRNA§ 

20 14 C-D^»(3 0 0mC i/mmo 1) &±fBHJS*«fc lml C»lt4 
//C i«lbfco 

mRNA0te?iI^577X^ l*tt*;iie>©#^bTV>ST — V 

rn^E — ^— ia^IWSpK 7 - RASCKigawa,T.,et a 1., ( 1 
995) J. Biomol. NMR , 6, 1 2 9 - 1 3 4) RASAfe 
25 ?^^7y0GFPifE?fcAtifife*©*M^fec 

*JiiM$MJi§* >^^K^^t-fUfflbfe«l&^M^^ 7mM 
HEPES-KOH (pH8. 2). 7 5 mM Mlpb'J^A, 3 6 mM 
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>^E-^A> 16mM iiY^^i^A, 1. 7mM S^tf-* V << V — ;K 
34mg/ml L- 5 7t;i/^V- 5 , 6, 7, 8 -9- h 5 t F n 7 * V v 9 
Tis y 1. 2mM ATP, 0. 8 5 mM G T P:fc J:tFU T P:fc XZFC T 

Ps 5 6mM ;i/tr;i/tr>^ 2 oiisscdlmt ^ y ^ (=s-o . 

5 2mM) d^^^o # w^k^^t^ y^0mt>a^^Jiii^ btaij^-r^ 

^^bfco GFPi^j&gosyu $£&(D^y^m (o — o) xi±K^mm^3m 
10 xi^mm^i 7mm^^m^tco 

*«U ^vf-mz J;^4)CDCD4fgJ^±t^Lfeo EI40 (B) t^Ufet-h7 

m±, m4(D (a) ©sigs*^ic:^"rs*)©T2g)ofco ±ta^w^ 

;i/ ^ y ^ x ^ ^ it — x vg^r b fc *f flB^lgfc x l± s (D j t v f-m lz it^ x mM \z ? 

ZCDmmts J^Tfg^tiTl^ftljl, CKim, D. M., (1996) 

Eur. J. Biochem. 239, 88 1- 886 X Tteto^^mMMmm 

(D$y^9 m^m iz >mw & mfr, m ^ u ^ v - a ^© ^fgr b it z t iz x 

25 &i5mzwtD^f£m&x&%zh%mmiz7F\_,x^%o 

z ^ \z^ ^mmmtam^m^x, - mm-i&mmmm* >^?m^mm (# 
mn%0m) ttfmRNAmi&i^ mmmihmmiz^mm±iz 
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^»'J 5 

§S^ftT2 6°CT?&mZjs tJSJfS^'&fco COSJifc^ftn^H:* W^Jt&fifc 
fcfcfSfcBSffls fcfcfcfc^ §I©4 8%§®nA^EfiM$ttfMM(7)l^t 

$ y mm u a^<o«j^aR*iitpje^ffi3i^ffifc: «t § # u u # v-a«?*t me 

CProc. Natl. Acad. Sci. USA (2000) 97, 5 

5 9 - 5 6 4 Do ±ffl^SJft©#±bfcS)&*»^ fe&^D^SI^x^;^ 
—«U W%.&7$. JWt, ATP. GTP, ^WI^K^HJfo^g&^Offe© 

<* h iz 1 4 C - n >f >m t» &*©Sffi^ffi#SJfcW&W&©*:h,fc b r 
fe % c i: to 6, N 5^ I* a * * S^*{iSJSUl0^ ti i: ib^ 

25 ^©^^^5V>T*)s Tf3#%$l 1 t^bfe^ • MIR— #:M#W^ 

tf^T^^siiS^oM^^MmH^^^bfe^s^^^^^c^mb. 
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n ft it mm. & ^m^mmm hhxm^x±mmmiz^>^^ m&m & n o & £ 

&{3|qia©^d s #^ftfco 

o , Y. et a 1 ., ( 1 9 9 2) J.Biotech., 25, 2 2 1 - 2 3 0) 
5 CProc. Natl. Acad. Sci. USA (2000) 97, 559- 



15 t^tt^o 

§H^ltiIDNA, 4iI©Sl'J^^l/^>h*-5' -3<J>SL £ £ £ 

^">*5 J:t53i^ftj(»»«E«;ir*»e)^alB^S^** (80mM HEPES-K 
20 OH (pH 7 . 6 X 1 6 mM SlY^^^A, 2 mM 10 
mM ^f-t^H' h-;K 2. 5mM ATP, 2. 5 mM GTP, 2. 5 
mM CTP, 2. 5mM UTP, 1U///L U **j>? 9 U 7— tfPlW&k 3 
XJ/uL SP 6RNA^'J^7 — -t£ (TAKARAtS)) §»Dt§c ±13© 
^MJfb?»6iiDNA, RNA^'J^7 — b\ 43 .fctfU tf?;* * UT— t? PI 
25 ^J*^fc***a!l3fellSSb-t3»*f^fcMV\ mRNACgtf^M* 



10 



##03 1 
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(mRNA&^g;&^) &m^x?)vzmmft%i : T ^x±mm^^mm 



Wi^&tirmm, £btemmizmmmM%mfeihLitit3 7&pti v hmm cs P i 

rin,A.,et a 1 . , ( 1 9 9 3 ) M e t h o d s in Enzymol 
ogy, 2 1 7, 1 2 3 - 1 4 2) ©Ii^MMl^^t^<, 

^n^y hm$&m, mmm* y m&f&is A(D&m4hizmifcmm&m t 
20 bT^nr^-tr^^^m^^o 
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felt £ x D> f^^cDSKjo J;t>'^^;p^r— 

TPs GTP^^i/7f->'j ymmomm^^^jv^f-m^nm^T^ tn 
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